Bacterial strain THMBR28 T was isolated from decomposing algal scum that was collected during an algal bloom in Taihu lake, China. Cells of strain THMBR28 T were Gram-staining-positive, facultatively anaerobic and rod-shaped. Growth was observed at 20-45 8C (optimum, 30 8C), at pH 5.0-9.5 (optimum, pH 6.5-7.5), and in the presence of 0-1.0 % (w/v) NaCl (optimum, 0.5 %). Strain THMBR28 T contained MK-7 as the major menaquinone and iso-C 15 : 0 as the major cellular fatty acid. The polar lipid profile contained phosphatidylglycerol, phosphatidylmonomethylethanolamine, phosphatidylethanolamine and six unidentified polar lipids. The diamino acid found in the cell-wall peptidoglycan was meso-diaminopimelic acid. The DNA G+C content was 57.6 mol% (T m ). Phylogenetic analysis of 16S rRNA gene sequences showed that strain THMBR28 T belonged to the genus Tumebacillus, most closely related to Tumebacillus ginsengisoli DSM 18389 T (95.0 %) and Tumebacillus permanentifrigoris Eur1 9.5 T (93.4 %). Based on phylogenetic and phenotypic characterization, it is concluded that strain THMBR28 T represents a novel species of the genus Tumebacillus, for which the name Tumebacillus algifaecis sp. nov. is proposed, with THMBR28 T (5CGMCC 1.10949 T 5NBRC 108765 T ) as the type strain.
The genus Tumebacillus, a member of family Bacillaceae, was first proposed by Steven et al. (2008) . At the time of writing, only three species with validly published names are included in this genus: Tumebacillus permanentifrigoris (Steven et al., 2008) , Tumebacillus ginsengisoli (Baek et al., 2011) and Tumebacillus flagellatus (Wang et al., 2013) . The species of the genus Tumebacillus are Gram-stainingpositive, aerobic, spore-forming and non-motile rods, and they form a phylogenetically independent branch in the order Bacillales. In a study of the diversity and function of heterotrophic bacteria during algal biomass decomposition in an aquatic ecosystem (Wu et al., 2012) , bacterial strains were isolated from decomposing algal slurry which was collected during an algal bloom season from Taihu lake (Wuxi City, Jiangsu Province, China). In this report, we describe the taxonomic characterization of a novel isolate, THMBR28 T , which was identified to be a new member of the genus Tumebacillus. Strain THMBR28 T is closely related to T. permanentifrigoris and T. ginsengisoli.
Strain THMBR28 T was isolated using the standard dilution plating technique on R2A agar (http://www.dsmz.de/ microorganisms/medium/pdf/DSMZ_Medium830.pdf) and was incubated at 30 8C for 3 days. The isolate was routinely maintained on R2A agar and preserved at 280 8C as a suspension in R2A broth supplemented with 17 % (w/v) glycerol.
The phylogenetic position of the isolate was determined by 16S rRNA gene sequence analysis. Bacterial DNA preparation, PCR amplification and sequencing of the 16S rRNA gene were carried out as previously described (Zhang et al., 2003) . 16S rRNA gene sequence similarities and identification of phylogenetic neighbours were calculated using the EzTaxon server version 2.1 (http://eztaxon-e.ezbiocloud.net; Kim et al., 2012) . Analysis of 16S rRNA gene sequences were performed by using the software package MEGA version 6.06 (Tamura et al., 2013) . Multiple alignments were performed by using the CLUSTAL X program (version 1.64b) (Thompson et al., 1997) . Genetic distances between strain THMBR28 T and each species of the genus Tumebacillus was calculated on the basis of pairwise alignment according to the p-distance algorithm. Phylogenetic trees were then reconstructed using neighbour-joining (NJ) (Saitou & Nei, 1987) , maximumparsimony (MP) (Fitch, 1971 ) and maximum-likelihood (ML) (Felsenstein, 1981) algorithms. The NJ tree was generated using Kimura's two-parameter method. The MP tree was reconstructed using Tree-Bisection-Reconnection (TBR) with 10 initial trees. Based on the MODELTEST scores, the General Time Reversible model together with Gamma distribution and Invariant sites (GTR+G + I) most fit the data; therefore, these parameters were used for the ML analysis. The robustness of the topology in the phylogenetic trees was evaluated by bootstrap analyses based on 1000 resampling (Felsenstein, 1985) .
Based on the 16S rRNA gene sequence analysis, strain THMBR28 T was related phylogenetically to members of the genus Tumebacillus, with highest sequences similarity to T. ginsengisoli DSM 18389 T (95.0 %) and T. permanentifrigoris JCM 14557 T (93.4 %). The NJ ( Fig. 1 ), MP and ML phylogenetic trees also indicated that strain THMBR28 T clustered with species of the genus Tumebacillus and formed a separate lineage.
Strain THMBR28 T was cultivated for 2 days at 30 8C on R2A for morphological observation by transmission (JEM-1400; JEOL) and scanning (Quanta 200; FEI) electron microscopy. Gram staining was performed using a staining method as described by Smibert & Krieg (1994) . Motility was observed with light microscopy and endospore formation was determined microscopically by staining with malachite green (Schaeffer & Fulton, 1933) .
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Ornithinibacillus bavariensis WSBC 24001 T 8, 15, 20, 25, 30, 37, 40 and 45 8C after incubation for 3-7 days. The pH range for growth was tested at pH 3, 4, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 10 and 11, by adjusting the pH of culture broth with concentrated HCl and NaOH solutions. Anaerobic growth, oxidase and catalase activities were tested as described previously (Wu et al., 2012) . Hydrolysis of casein, aesculin, gelatin, starch, urea, CM-cellulose and Tween 80 was tested as described by Lányí (1987) and Smibert & Krieg (1994) . The Voges-Proskauer (VP) reaction was determined by adding potassium hydroxide and creatine to VP broth after growth. The nitrate reduction test was determined by adding diphenylamine in broth with 5 % NaNO 3 after 48 h of anaerobic growth. H 2 S formation was detected using lead acetate strips above the culture with cysteine (0.25 %); a brown precipitate demonstrated the presence of H 2 S. The methyl red test, tryptophan deaminase production and indole production were assessed according to the methods of Barrow & Feltham (1993) . Assimilation of carbon source and electron donor studies were determined on basal medium described by Steven et al. (2008) ; carbon sources such as glucose, D-mannose, lactose, D-xylose, sucrose, D-fructose, D-galactose, trehalose, glycerol, cellobiose, D-fructose, tryptone, yeast extract, pyruvic acid, casein hydrolysate and maltose were added at a final concentration of 2.0 g l 21 . Susceptibility to antibiotics was determined using the disc diffusion method (Beijing Pharmaceutical Company) on R2A plates incubated at 30 8C for 24 h, using antibiotic discs containing the following (mg per disc unless otherwise stated): penicillin G (10 IU), streptomycin (10), gentamicin (10), tetracycline (30), vancomycin (30), norfloxacin (10), novobiocin (5), ampicillin (10), chloramphenicol (30), erythromycin (15), kanamycin (30), doxycycline (30), nalidixic acid (30) and polymyxin B (300 IU). Additional biochemical and enzyme activities were tested using API 20 NE, API 50CH and API ZYM kits (bioMérieux) according to the manufacturer's instructions. Strain THMBR28 T and its phylogenetic neighbours T. ginsengisoli DSM 18389 T and T. permanentifrigoris JCM 14557 T were tested in parallel under the same conditions in this study for the abovementioned biochemical tests and chemotaxonomic studies.
Strain THMBR28 T formed circular, flat, whitish-creamy colonies after 3 days of incubation at 30 8C. Cells were Gram-staining-positive, rod-shaped and motile by means of peritrichous flagella (Fig. S1 , available in the online Supplementary Material). A large terminal endospore was formed in swollen sporangia. Growth was observed at temperatures of 20-45 8C (optimum, 30 8C), at pH 5.5-9.5 (optimum, pH 6.5-7.0) and at NaCl concentrations of up to 1.0 % (optimum, 0.5 %). The following substrates supported growth: glucose, D-mannose, cellobiose, tryptone, yeast extract, casein hydrolysate, maltose, b-galactosidase and glycerol. Strain THMGR28 T showed weak growth in basal medium with 5 mM Na 2 SO 3 or 20 mM Na 2 S 2 O 3 , but not in basal medium with NaNO 2 or cysteine hydrochloride. Additional physiological and biochemical characteristics of strain THMBR28 T are provided in the species description and differential properties from closely related species are detailed in Table 1 .
For chemotaxonomic analyses, the biomass of strains THMBR28 T , T. ginsengisoli DSM 18389 T and T. permanentifrigoris JCM 14557 T was harvested from R2A agar plates incubated at 30 8C (cells were at stationary phase). Cellular fatty acids were extracted and methylated according to the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.0), analysed and identified by gas chromatography (GC 6890; Agilent) (Sasser, 1990) . The predominant cellular fatty acid of strain THMBR28 T was iso-C 15 : 0 . A full comparison of the fatty acid profiles of THMBR28 T and other members of the genus Tumebacillus is given in Table 2 .
Isoprenoid quinones were extracted with chloroform/ methanol (2 : 1, v/v) and purified by using TLC, and the identity of quinones was analysed by HPLC with an eclipse XDB-C18 column (4.66150 mm; Agilent) (Collins, 1985) . Polar lipids were extracted, separated by two-dimensional TLC and identified by spraying with appropriate detection reagents (Komagata & Suzuki, 1987; Minnikin et al., 1984) . Cell-wall analysis was determined as described by Komagata & Suzuki (1987) . The predominant isoprenoid quinone of THMBR28 T was determined to be MK-7. The polar lipid profile contained phosphatidylglycerol, phosphatidylmonomethylethanolamine, phosphatidylethanolamine, four unidentified glycolipids and three unidentified phospholipids (Fig. S2) . The diamino acid in the cell-wall peptidoglycan was identified as meso-diaminopimelic acid.
The DNA base composition was determined by thermal denaturation (Marmur & Doty, 1962) and Escherichia coli K-12 T was used as the reference. The DNA G+C content of strain THMBR28 T was 57.6 mol%, which was a little higher than that of the type strain of the type species, T. permanentifrigoris JCM 14557 T (Steven et al., 2008) .
Based on these results, strains THMBR28 T shared a range of chemotaxonomic, physiological and biochemical features with members of the genus Tumebacillus, but it distinguished itself from the previously known species of the genus Tumebacillus in growth temperature and pH, and carbon utilization pattern. Therefore, we concluded that strain THMBR28 T represents a novel species of the genus Tumebacillus, for which the name Tumebacillus algifaecis sp. nov. is proposed. 16.4 1.7 3.0 -*Summed feature 1 contains C 13 : 0 3-OH and iso-C 15 : 1 ; summed feature 3 contains C 16 : 1 v7c and/or C 16 : 1 v6c; summed feature 4 contains iso-C 17 : 1 and anteiso-C 17 : 1 B. esterase (C4), esterase lipase (C8), leucine arylamidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, b-galactosidase and N-acetyl-b-glucosaminidase activities are positive, while lipase (C14), valine arylamidase, cystine arylamidase, a-chymotrypsin, b-glucuronidase, a-galactosidase, a-glucosidase, b-glucosidase, a-mannosidase and bfucosidase activities are negative. Cells are resistant to norfloxacin and novobiocin, but sensitive to the other antibiotics tested. The major cellular fatty acids (w9%) are iso-C 15 : 0 and summed feature 4 (iso-C 17 : 1 and anteiso-C 17 : 1 B). The major respiratory quinone is MK-7. The polar lipids profile contains phosphatidylglycerol, phosphatidylmonomethylethanolamine, phosphatidylethanolamine, four glycolipids and two phospholipids. The diamino acid in the cell-wall peptidoglycan is mesodiaminopimelic acid.
The type strain is THMBR28 T (5CGMCC 1.10949 T 5 NBRC 108765 T ), isolated from Taihu lake, China. The DNA G+C content of the type strain is 57.6 mol% (T m ).
